This study examined the relationships between the cognitive processes of rapid naming and phonological processing and various literacy skills. Variables measured and used in this analysis were phonological processing, rapid naming, reading comprehension, isolated and nonsense word reading, and spelling. Data were collected from 65 second-to-fifth grade children referred for learning difficulties. Regression analysis was performed to determine which of the cognitive processes was the strongest predictor of the literacy skills measured. Rapid naming was found to be a stronger predictor of word reading, reading comprehension and spelling than was phonological processing. When a measure of decoding skills was included as a predictor, it was found to account for the most variance in word reading and spelling. The implications of these results for assessing and designing interventions with reading disabled children are discussed as well as the need to further investigate the double deficit hypothesis.
The California School Psychologist, 2008, Vol. 13 with other learning disabilities and from children with attention deficit disorders (Denckla & Rudel, 1976 , Felton, Wood, Brown & Campbell, 1987 . It has been shown to account for a significant amount of variance in reading skills beyond that accounted for by a phonological processing measure (Manis & Freedman, 2001; Schatschneider, Carlson, Francis, Foorman, & Fletcher, 2002; Spring & Davis, 1988) . Naming speed can be evaluated in both discrete (the time necessary to produce the name for one item) and continuous (the time necessary to produce the names of a series of items) naming trials. Differences have been found under both conditions (Wolf & Goodglass, 1986; Wolf & Obergon, 1992) ; however, serial naming tasks have generally been seen as a stronger predictor of future reading success (Allor, 2002; Bowers & Swanson, 1991; Walsh, Price & Gillingham, 1988; Wolf, 1991) . Wagner et al (1993) found a significant correlation between word identification with serial naming of both letters and digits but not with isolated naming. Spring & Davis (1988) suggested that continuous naming tasks are more like reading than discrete trial naming because of the necessity of overlapping cognitive demands (naming one while accessing next).
Bowers (1996) also proposed that "naming speed influences the ability to learn the orthographic pattern of words" (p.1). In a study requiring subjects to recall letter strings of nonsense words briefly flashed, she found a relationship between the facilitative effects of orthographic redundancy and rapid naming that was independent of phonological processing. That is, orthographic redundancy was more helpful for those students who were slower on rapid naming tasks.
The relationship between these two variables, phonological processing and rapid automatic naming, remains unclear. Wolf (1996) sees these two variables as being markers for separate cognitive processes. Along with other researchers (Bowers, 1996 (Bowers, , 2001 Bowers & Wolf, 1993; Spring, personal communication; Wolf, 2001; Wolf & Bowers, 1999) , she has suggested a double deficit theory of reading disability to account for the common co-occurrence of deficits in rapid automatic naming and phonological processing that are seen in disabled readers. According to this view, the two tasks represent independent cognitive functions and the most severely disabled readers are deficient in both. Naming speed has been found to have long-term predictive power, independent of phonological processing skills, for measures of reading proficiency (Newhaus & Swank, 2002; Spring & Davis, 1988; Torgeson et al, 1997) . In a dyslexia subtyping study, Morris and Shaywitz (1998) identified seven subtypes of reading disability based on a series of cognitive assessments. Six of these subtypes displayed a core deficit in phonological processing while the seventh was categorized as displaying a rate deficit. Further complicating the picture, the relationship between naming speed and reading skills changes across levels of reading skill and across age of the reader (Manis, Seidenberg & Doi, 1999; Meyer, Wood, Hart & Felton, 1998a , 1998b Torgesen, Wagner, Rashotte, Burgess & Hecht, 1997) . In their review of evidence regarding the double deficit hypothesis Vukovic and Siegal (2006) concluded that "the existence of a naming speed only subtype of dyslexia has not been consistently documented" (p. 44). Vukovic and Siegal also note that the research on naming speed deficits is difficult to interpret due to considerable variation in how samples are chosen and defined. Vukovic and Siegal's review of the literature highlights the need for studies that more clearly explicate how naming speed and phonological processing may differentially affect different aspects of literacy.
Bowers (1996) in studying recall of orthographic patterns found an interaction effect between phonological processing and rapid naming. Students who were only deficient in phonemic awareness were better able to recall briefly presented letter strings than those who were poor at both rapid naming and phonological tasks. In addition, for students with phonological processing problems, proficiency in rapid naming appeared to improve performance.
Researchers have also found differential responses to intervention depending on whether the reader is deficient in one or both areas (and which one area) (Bowers, 1993; Bowers & Wolf, 1993; Levy, Bourassa & Horn, 1999) . Such studies suggest that rather than being indicators of a single phonological core deficit (Torgeson, Wagner & Rashotte, 1994) naming speed and phonological processing may represent two different cognitive processes.
It is also unclear which skill is more critical to reading and which to spelling (Cossu et al, 1993; Perin, 1983) . Both phonological processing and rapid naming performance are linked to reading and spelling performance across ages (Adams, 1990; Wagner & Torgeson, 1987) . Bowers, Sunseth and Golden (1999) investigated one possible mechanism for this link. They developed and administered the Quick Spelling Test in
